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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of. 
when a DC brushless motor with a large load fluctuation is 
controlled by the conventional control method, that a 
current phase is to be constant during one turn, as the 
current and revolution of the motor are changed during 
one turn, the current phase is not always properly 
controlled in one turn and hence the optimum phase 
control for the efficiency improvement, noise suppression, 
and vibration suppression of the motor cannot be realized. 
SOLUTION: This controller of a DC brushless motor, 
which controls load with large fluctuations during one 
turn, detects a load fluctuation during one turn and 
controls the current phase of the motor during one turn, 
so as to make the current phase of the motor most 
suitable for the load fluctuations of the motor. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] BEST AVAILABLE COPY 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAVYaOiuDA41 421 8789P... 2005/1 0/03 



'4c 



<19)B*B#f*tf (J P) (12) & ||§- 4$ ft & $| (A) 



#112002 -218789 
(P2002- 218789 A) 



(43)2:535 ^14^8^ 2 3(2002.3.2) 



(51)Inta T 
H0 2P 6/18 
6/08 



F I 

H0 2P 6/02 



3 7 1 S 5H5 6 0 
3 6 1H 



&&m& *Sl2£ gf3ftB<Z>»14 OL 9 H) 





45H2001 -6045(P2001 -6045) 


I (71) USA 000005821 










¥fi£l3*P 13150(2001. 1.15) 


^E^fPW*^R«1006S« 






(72)3S9Mf =Ptt 






*EflSfPm*^WS1006»ffl tBTSS 






























(74)f^aA 100097445 












F^— A(##) 5H560 AA02 BB04 BB12 DA13 DA14 






DC01 DC07 DC12 E003 TT11 






XA15 



(54) [§&m<0%ffi DC^7^1/X^CDfifl«g 

(57) mm 

[SUB] AffJSi^Sv^DC^^^u^*- 
LTJMUCfc* <fc 5 M 1 [Hjfe^tCjoJt^^— ? <Dm%t$L 



[Ml 
[Ml 



*: 'J* /J* *: * :*: 

5' 10 # 5' 10- 5' 10- 5' 




1 PI* 



[«fSWS#CO*568] 

^fio 10 

*s » 5 £ ftj^j-r 5 * ^ - * co e^omjEE 

ffl V>5 £ £ £#f& t ^ 1 fB«coD C 7? > 

^oS*ffi<BSr»:^-t-5^^ IT, Halted 

^aws ufcm^« *>« srett-*- 5 seb «r» v * 3 r 

!:Sr»«ti-'5l»**l*fcW:2lBttODC^9^u^ 30 

fits ©R«fi sriBiti- -5 &m \,^z>zk& &m t-tz 

i-S*— ^<Q«j«flrftSr«:*i-S^ai: LT, ^r-*co 

¥-*Bm,mcttfc Lfc««fil[ffi<DK3£«[S:|B«"r 53£B£ 
ffl V * 5 £ i & «f® <t -T -5 ft # 31 1 * fc « 2 IB ft co D C :/ 
7 > u ^ ^ — ^ co$J$J3£g 0 
[a*^8] iltna«l«iSfiB«2:*5^T, i0»Bl»*c»b 
^o«8IEfl[ffi Srftfti" 5 It" ^~^co 



2002-218789 



^:tt2ia*«)Dc^7^u^-=E~^oei»3SB. 

^6W**8 ^E«Ufc{fcttiai»5fiB*lft*^fo*T« 

#ftm^co^&£|I]&£n® t1-£> 20/^LnlH] 
9 COV^tV^^IE^CDD C Zf 7 is U7s^~? (DUmWi 

Bo 

m&Mm^fc cr 1 (u^co^— ^ <omm$m 

2] «JIB*y»$gBf-fev^T, 
ft*t5 r t trW* j:'r&R3K4[ l *fcj± 2 !5®coD C 

1 * fc^ 2 IB^COD C 7 7 > l^^^— * 0$J#P2£Bo 

[0001] 

[0 0 0 2] 

i-ffl V > h tlX $ tz o — cOiS?^mJ3E(-^t-a ^ com 

\<^xmw-tz>o 

[0 0 0 3] Ml lti^ DC^v^^^-^^l 2 0 

<t[^taco^~^m^T*$>5p 3fi, n — ^coiSfrggffil 
[0 0 0 4] ^oaacfittt 3CO^:#$Ji N 

ffl3tc^(cE^i-5<t 5^#J»"t--5^»3&s*>-5. 012 
tc^e-^ com^aiS 3 £r^{t 2 6D 

^j^r^-ro mmi *<&«aEtfc«3 



(3) 



zmtzitzt. m«E&^2 i>mti-z>o roi^ic 

[0005] mffiffi:ia3oasMii> (Hl^g, ^<Sl- 

oTV^o 013, il4C^(OiSffiffi3(OW 

Hi 4ttft«lc#t5t8Ettft3(DB»«T«)5, 
[0 0 0 6] ^(DJ; 9 tt*, ^e — ^^mffifir*9 3o 
^^Wtsriiaot, "e-^SM^K, « 10 

[0 0 0 7] 

[ooo8] ii5ii s iisim<p<D3\tomjki3j:xfimffi 

*<®(Kjfi«3^iiv\ c<o<fc5te, l Steele*— 

[000 9] B 1 6 «U «*<0 1 EME*0ttXffiffiaS— 

#t*i§A\ mm i 6o«t 5^*— ^nieififts:— £k 

tt^*iBffl:*ad»?>m<5 (i»Wii2 (i) % 

[0 0 10] rcoj;5lc. ll3£'f'0KttdS:fc#v^fttt 
JKMlc X o r 1 ©ftel 3 * BSE^IallEjfiS^X^b 

*«m B13, 1 4tc^L/c<t 5f-«.ifcte«*5p*& 
[0 0 1 l] *»Wttroj:5ft«3|60|IWSr»*-r5 50 



2002-218789 



[0012] 

fc*38WW:* llHlffi+^ft^^^i^^^^j^^D 
[0 0 13] ±IS 10^*^*3 «t 5 ^e—^coSJttfifctt 

[0014] 

fofft^tv^A^MtSDcy^^u^*-^ 
1 © te* (c*>tf 5 * <£>m$£ft:le * * 5 1 cot* 

[0 0 15] ■3fm2(cm*>JBHtt* hA^MfttrJB 

^> ft** 1 KiBttoasw t mmc n\^-?(nm%) 
[0016] hm[3 ccc4R0>«na, 1 icet 

[0017] Sf#Jg4 *c|B«^»Wtt, IS** 1 *V> L 

[0 0 1 8] m*m5^m<Dmwte. 

2 icia^cDD c i/ux*— ? <o$m&mz 
*5^r, ^~^««£<7>fii:iBfijfflio^ft, 1 ©tB&ffifttt 



(4) 



-^la*), l»*3S3, 4fcWWC, M*«l*lr*ltt 

[0 0 19] |»#«6fc:Etta>»iHtt. M*«ift^L 

^*E«^5SS«*JB^5fc<DT*>5. :o<t9l:H» 

S * 9J W**-CHS-T S w 4: a* T* # -5 0 

[0 0 2 0] tt#*7lcE«<a*9§tt, B*«lftV^ 
1***41 2 ICE^O D C^7v/^*-^ O^J^I^Mt- 

^ — ^«rE*i-SS6«Srffiv^t>O"t?*)5 0 rcQi 5 ^ 

i* 2 iccttoan *«*ftiwfiwa;-c jiaw-a r fc 20 

[002 l]»*fl8i:EllO»Wf4, »*Jllft^L 

*{fc«o*<b^^ — >-*E«+5»«*«v^ to-cfc 
<5 0 :<o«t 5tc«0»-r5wfcfc:J: Q % IS*Jg6, 7£|f3 
»*r3gl*v%u«:2«c:Etto^W$r«S/^J»^ 

[0 0 2 2] »**9lcEtt<&369li** »*JllftV>L 30 

f*»*j® 2 ciEtoD c :/9 > u^^e—^ <p#mmw.K 

3 ft V * L3S#JS 8 lwE^m»ttet8'< * - ^E« 
*5lJi««l-J-5rtlcJ:l}, M*«l&V*U*2K:Eft 

So 

[0 0 2 3] »#Jgl OfEfOlSH »*JSlftV^L 
f*f**JS 9 tfH ^-f tt^^EifeOD C 7 9 > * co 

®&£rn(e!<tir-$<!:, 2lHl^±nlHl«Ti:*r-5 1 bor-*> 
So w<D|5]«as^iMS4f, K«9i ftv^Ll*2K:E«<0 

t8ii*-e#5. Bft^ftVMS^ »*«1 

ftV^Utt2«cE«0*WS:*lfr*fcfcfcoT % ftMtt 

[00 2 4] »*^ 1 1 icCttoXHI*. **« 1 0 lc 

^{biBiSc £ * - * co m \zfcKT&<k£itzb<D-c so 



4#BH 2002-218789 



fc5 0 roipfdSI^Sw^lcJ: «9, llHie^coteffi 
«ftH*t«ia«o*»tei:rMl:l|fJ«lt6ri 

[0025] **« 1 2 \cmifc<n&wi^ **« 1 o k 

[0 0 2 6] ifjfcJf 1 3 *CE«C0^^(4, if #Jg 1 0 (d 

[00 2 7] **« i 4 (cE«o^^ii % IS#Jfi i ft v * 
Lf»*«l 3(cE«OV>-rtt^co^^«rJE*g«ISr^af^ 

[0 0 2 8] 

[0029] (HjffiM i)0i i oa«tt«-e 

[0 0 3 0] 01 fc^-Ti: 9ICI 0tet><om8E{fe»Sr« 

«Sr— 5eicbfc»*i:Jte-*-5^We>^ftJ: 51-, «9E 
K«ds*ftO, SttfcRftSp 
[0 0 3 1 ] 1 

[0 0 3 2] «*.tf»*rtJ±«rBWU:^-^S:«!l«l-r5 

ffl$:il«Lr»J^i-r5r ir(cft^ 0 rtLtc^-LT, 
«l-Ctt, 0 l<oj;5l-««tffita«r llslte*(c^b*-fr 
5fc*^, #t»*»*-C(0»-r5ri:^prtti:ft5. 
[0 0 3 3] Sot, H»m<OJ:5Kl@fc*-C«« 

d5prffii:ft5o 



[0034] (mmm2) i2it n&a2<D9Xtem 

[0 0 3 5] a2o®^&jg£t£*#Jai eoiffiSj^ 

[0 0 3 6] ftlkttl i: RUSSIA -«^.tf»*rftl± 10 

tttiUfl** l Elte*t?£{bL*^»&fc:f4, flflcflbt&i* 

[0 0 3 7] S£oT, X1M 2 5 fc« 

flM-SC: tfctot, »*fcl^LI4B«\ 

^#^> fc £ "CD c Srsmw-j- s w <t a* «r 20 

[00 3 8] (HJfe^J 3 ) H 3 14, 3 <&fflflp*jfc 

&So «63ffe«Hl5I^L 

3j4, coi.iHie^^^k-rsiHitejfiftjcjKCTHa^ 

So 

[0 0 3 9] Jifso^^(c^<5iNr©^tfli:ft^sij^-rs 30 

[0 0 4 0] (|Hkfll4) B4t4, 3HKffl4 0JKIfn&& 

[0041] ±fa<z>*«fe^a-sv^T«*{fttB«r«nBi'rs 40 

r ^ ^r*^ s c 
[oo42] im&m 5 > a 5 #4, mmm 5 o»j»*jsfe 

(tfi«ffc<OBI«H.-e*>5. *H*«t?f4, PIS 5 CD J: 5 

lC*>Si£&"C^— * &&\feVX\*^Z>&&<D 1 IHfe^CD® 

SIMfc«Kfb£R£LT:fe3# % 9 oielteilSlctf; i:t 
a 5 Id S<5 # ««tfifc ft £ fajflpi- 3 0 

[004 3] ±f20*r&tcS<5^>Tm«tffl:ffi^SJp-rS so 



4#Bfl 2002 — 218789 



xmxn&rt s r £ s e 
[0044] (uttM 6 ) a 6 14, mmm 6 osnaysrft 

ffi £ »j»-r s s^o^e —*<d w-mm^m t m^^mt 

fflW>BI«B-C*><5. *Hffi#|-CI4, 1^604 ? Id £>S 

[0 0 4 5] J:f50^jfe(C^^T®^fl:ffi^^J®"rS 

[0 0 4 6] (S»M7) B7f4, nMM7<D%mJj&: 
Sr^bfeH-CfcS. HJfefcl 7 T*f4, 12 0° i§m^5££ 

ffl^t 3 4 *a»t st^-cfc 9 , mm<o£ 
via is}m*Pxmffi&n£ 2 HXflsS^rv^. 
[0 0 4 7] **Jfi«OJ:5^lIa!*i+lc*3Jt5««ffi 

£ £ 5o 

[0048] mmm 8 ) a 8 14, 8 

Sr^LfcBTfcSo Sllfi«8-ei4. 12 0° 
[0 0 4 9] lB«E4>^(t6AffXKi^«U»^«vs 

[0050] (^*g^j 9 ) a 9 f4, mmm 9 (ofarnxm 

[0 0 5 1] *$m&\<D& o tc x ^e— * coiHlSiitgncjS 

So 

[00 5 2] (HJfe^J 10) a 1 0 {4, Hffi^J 1 0 <7)*J 

*3ft sm^ffiftcD^mx.lHl^^^-^®^co^:^ $ 
CT^b^^So 

[0 0 5 3] ^^Jfi^jcoj: 51^, ^-^ill^CTi 
8tt(fefto«I»xlHlft«raEfb*-frS^. 
l:<t5^I^Ct 1 laHB+^ffitB^b«r»atc»J«i 

[0 0 5 4] 4^*J8Wf4±IEO*«S«|c|S^*tbS i> 
[0 0 5 5] lc*38Mo 3 * 



#J 9 ftV* LSIt6« 1 0 fCfBtt Lfc««ffi«0«J&;i©» 

mm X7^^fcttft««tfe5 
*a-*-6mffio»*jS[dSjE3£aft-^i 2 o° 

[0 0 5 6] 

[38W<0«i*] ±IEI?lfi«^?>We>^ftJ:5^, »#JS 

a*-C# 5 ^ V* 5 a**«:*M-S. 20 

SrlftttlU ^<7)««flrti^Affir^»^a-bT«ba^ 
ft £ J: 5 tc l Istfte* 1- *5 ft £ * com«&ffif8 £ 

[0 0 5 8] m*9(3lcett<DX91l±, »*3filfCE« 

[0 0 5 9] W#«4«cBtt<0«5Wtt> tt*Sift^L 

i-S*— ^««^»JCLfc««tt««:B1»-#-*iSll*rffl 
v>£t><DT% »3ft*lftV^Ltt2^E*0*WSrj«a^ 
^m-C# 5 t 5 S**«r*i-5o 40 
[00 6 0] 1**^5 lc&m<D&9i\** f»*3S 1 (cEtt 

X tMr- * Lfc*«ffi» ^BlSi"* $1 

■tflv^bM, m*«3, 4tn«»c, »*jsift 

[00 6 1] tt#«6fcE*<DJ89ll*, »*«lftV>L 
*5V*T. 1 JdfeJt 5*— ^^«iKffi*a «:«!»■*■ <5 so 



»BH 2002-218789 

10 

^->-«rE«i-63S«*fflv>St><o-e, !S#JSiftv> 
Ltt 2 ldB«0*?B«r«fi(c *»t?# 5 t 5 

[0062] ffi#js 7 icBttoxna, i ft^ l 

fiffl#JS 2 KE<ft<0 DC^ry^^^ <7>»J»3fia^ 

fc«>, (*«f) fc#J»Lfc««tfc;ft0> 

R^^-^SrBlti-SSMISrfflv^to-e. »*«l 
ftv^ Ltt 2 tdE«o*W*fBaic*a^# 5 4: 5«Mfc 

[0 0 6 3] StjftJ® 8 tcEfeO^glEte:, IS^JI 1 ftV^ L 

tent 2 me<ro>d czf^is * (omm^m^ 

16«*JBV*SfcO-t\ gf^6 x 7 tmm\^. fB#Jgl 
ft v> b(i 2 lcB«<o»91*«*lc*gM-* w 4r a&s-c* S 

[0 0 6 4] M*«9KiEtt0>891F*, »*«lftv^b 
2 (cE«fe<^ DC^7^^-^ (^$>J^B(- 

fc*, H»«:«3ftv>bBI*JS8lcE«o«Jffiffiti^^- 
^B1tlftSov^n^<rfl»#*>«rffiv^t>o a t*. it 
** 1 ft v^ Uli 2 JcE«0*W«rtt*^*ai-S d 4! ^ 

[0 0 6 5] m&mi 0E*O5SMtt, W**lftV^L 
fS^JS 9 H^tCEtfecOD C Zf? %s\s**—#<Dm 

x.ES:$:nlHl4:-rS4: > 2Inl^_hn|HlJ^T4:t-6 t^T' 
^^> 0 r.o|g«ki$#VM5^, BI**lftv^Ui2^E« 

ft5*v*5«>*a 5 *>9, BI*3ftS*ftVMJ^ IS* 

*lftv^U»4 2»cB«0»«fc*l(M-S«c*>fco-C, f&J 

[0 06 6] if 1 1 (-Eeo^^ti, §S*3g 1 0 

e©o 1 ®te*tc*— ^matoffitaft^biE]**^— ^ 

llCfflV^§CPU CO^Sil ft (O A» (CJEj; C-T (C^J^ 
[0 0 6 7] gS#J£ 1 2 lcE«<0*Wtt, »** 1 0(C 

[0 06 8] ff^Jg 1 3 £Btt0>J8ntt, 1 0 



(7) 



&m 2002-218789 



11 

[oo69] m&m i 4 Mte^o^te, i 

[0®<ofS*&ffc9i] 

[01] *^^o^ffi^jiom^«^^^ia 

[0 2] *l8^0ll{?tj 2 ^MSJF^^fi 
[0 3] 3 O^S^/TtE 

[0 4] *&m<DnM&u<Dfflmjj&*7f<i- m 
[0 5] *mm<DmmM5<nfflmjjmz^m 

[0 6] *^^O||Jfe^j6OftJ^&^i-0 



10 



12 

[0 8] *^^<O^ffi^8^J^jfe^^i-0 

[09] ^m<Dnmm9(om^m^^m 

[010] #$SWo||JS#|i oo©J^&Sr^0 
[0iii ^eu^-r i 2 osiim^^^i-0 

[0 12] (a) &&W<D-j£&ffimzjotfZ>mm 

( b ) x k> m/vtdmM&ft<nm&<o$f&i:7F~rm 

(b) i^^^-^^^^oft^asmffitetso^ 

(c) ^^J<D-^^lcjbMt5^0 (b) Jz9J§;ft, 

[0i3] m&M<D&te<D®um&fflffljjm*7r:'i-m 
[014] &&mcn&m<DMffimfflx&&7F-tm 
[0i5] '&&m<on$L$LM (MEE-mmm &m-r® 

[016] a#09«D««ESJB (M^MtP) <Sr^-T0 
[flF-g-OKW] 

1 u—?<DM&m l & 

2 ^e— 

3 MSt&Jfe 



[Ml 



5* 



in 



10* 



5 # 



1 ®G 



/J* 

10* 



SI] 



r/ r 



5- 



10- 



5" 



[02] 
10 # 



5* 



10* 



5* 



[03] 



[041 



[El 5] 




a 
n 




&m 2002-21878 9 



[136] [0 7] 




ims] im9] [no] 




(9) 



$5=B3 2002-218789 



114] 



o 




[115] 



1 h .i^l. ix 

j-^j 'u — w 



1 B€ 



116] 



* /J* * /jv * /j\ * /<h 




1 0*5 



o 



TH,S PAGE IS BLANK 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 
yf IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
j$ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

ft COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



i HIS PA8i HM* ® sm 



